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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a speed change control 
method of an automatic transmission capable of effectively preventing 
drawing shock of input rotation caused by increase of engine torque 
after synchronous decision during a power-off upshift. 
SOLUTION: The number of input revolution of the automatic 
transmission is decreased to the number of input revolution in a high 
speed shift by increasing hydraulic pressure of an engaging element B1 
at a designated slope. After detecting (synchronous decision) that the 
number of input revolution is decreased in a vicinal range of the number 
of input revolution at a high speed shift, sweep control is performed by 
increasing the hydraulic pressure of the engaging element B1 at a 
second slope. When the number of input revolution is only continued 
more than a designated time in a synchronous state, speed change 
control is complete by fastening the engaging element B1. When the 
number of input revolution is increased by increase of engine torque 
after synchronous decision, the sweep control is continued, and 
drawing shock is prevented accordingly. 
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* NOTICES ♦ 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the gear change control approach of an automatic transmission of performing up shifting from a low-speed stage to a high-speed 
stage by supplying oil pressure to a predetermined engagement element, 

The process which raises the oil pressure of the above-mentioned engagement element with the 1st inclination, and drops the input 
rotational frequency of an automatic transmission to the input rotational frequency of a high-speed stage, 

The process which detects that the above-mentioned input rotational frequency descended to within the limits near the input rotational 
frequency of a high-speed stage, 

The process which raises the oil pressure of the above-mentioned engagement element with the 2nd inclination when the above- 
mentioned input rotational frequency descends to within the limits near the above, 

The process which detects that the condition that the above-mentioned input rotational frequency was in within the limits near the 
above continued beyond predetermined time, 

The gear change control approach of an automatic" transmission of having the process which concludes the above-mentioned 
engagement element and ends gear change control when the condition that the above-mentioned input rotational frequency is in within 
the limits near the above continues beyond predetermined time. 
[Claim 2] 

The above-mentioned up shifting is the gear change control approach of the automatic transmission according to claim 1 characterized 
by being power-off up shifting. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the gear change control approach of an automatic transmission, especially the control approach of the 

engagement element at the time of up shifting. 

[0002] 

[Description of the Prior Art] 
[Patent reference 1] JP, 2002-3 9346, A 
[Patent reference 2] JP,5-1582,A 

Generally, according to service conditions, such as the vehicle speed and throttle opening, from a gear change map, an automatic 
transmission determines a gear ratio automatically and changes gears to an engagement element by supplying or discharging oil 
pressure. In such an automatic transmission, if it is running breaking in an accelerator pedal, when the operating point determined by 
the vehicle speed at that time and throttle opening crosses the up shifting line of a gear change map, the so-called power-on up shifting 
which changes gears to a high-speed stage will be performed. Moreover, if an accelerator pedal is suddenly returned while running 
breaking in an accelerator pedal, when the operating point crosses the up shifting line of a gear change map, the so-called power-off up 
shifting which changes gears to a high-speed stage will be performed. Here, power-on up shifting is performing up shifting, where 
throttle opening's (accelerator opening's) is opened to some extent, and power-off up shifting is performing up shifting, where throttle 
opening's is mostly made into a close by-pass bulb completely. 
[0003] 

By the way, when performing up shifting, control with which an engagement element is made to engage with predetermined 
chronocline so that a turbine rotational frequency may fall gently is carried out. In order for the response of oil pressure to be overdue 
generally to a motion of the indicator current of the solenoid valve which is controlling the oil pressure of an engagement element, it is 
necessary to perform the synchronous judging which judges the engagement timing of an engagement element in consideration of 
delay beforehand in this side which descends to the turbine rotational frequency of a high-speed stage. That is, when a turbine engine 
speed falls to an engine speed only with a predetermined value higher than the turbine engine speed of a high-speed stage, usually 
performs a synchronous judging. Only fixed time amount continues the sweep control which raises the oil pressure of an engagement 
element with fixed inclination, and after that, after a synchronous judging carries out full conclusion of the engagement element, and 
ends gear change control. 
[0004] 

[Problem(s) to be Solved by the Invention] 

Fuel cut control which intercepts the fuel supply to an engine at the time of a throttle close by-pass bulb completely is widely 
performed for overheating prevention of saving of a fuel and a catalyst. However, when the phenomenon in which engine torques, 
such as a fuel cut return, increased occurred, the problem that the level-luffing-motion shock of turbine rotation occurred was during 
the sweep control after the synchronous judging of power-off up shifting. 

Drawing 7 shows an example of such a phenomenon and shows time amount change of the indicator current of the engine torque at the 
time of power-off up shifting, a turbine rotational frequency, and the engagement element Bl and oil pressure, and a car body G. 
If the gear change command of power-off up shifting comes out, after carrying out backlash stuffing, initial pressure will be supplied 
only for predetermined time to the engagement element Bl . This initial pressure is for making oil pressure follow a current. Then, 
indicator current is raised so that the rate of change of a turbine rotational frequency may serve as desired value, and the oil pressure of 
the engagement element Bl is raised. If it detects soon that the turbine engine speed fell to the value only with a predetermined value 
higher than the turbine engine speed of a high-speed stage (synchronous judging), indicator current will be raised with predetermined 
inclination and only fixed time amount will carry out sweep control. Then, the oil pressure of the engagement element Bl is raised to a 
conclusion condition, and gear change is ended. 

However, if a fuel cut returns in the middle of sweep control and an engine torque increases, a skid will occur to the engagement 
element Bl, and a turbine rotational frequency will rise again. However, since the synchronous judging is already ended, after sweep 
control of fixed time amount, full conclusion of the engagement element is carried out, and the level-luffing-motion shock of turbine 
rotation occurs. 
[0005] 

It is possible to lengthen the period of sweep control as an approach of solving this problem. That is, it is the approach of performing 
waiting for time amount until a turbine rotational frequency is stabilized. However, by this approach, since a sweep control period 
always becomes long regardless of whether an engine torque increases in the middle of sweep control, there is a problem that gear 
change time amount also becomes long. 
[0006] 

By the patent reference 1 , the gear change control approach of preventing the engagement shock by undershooting at the time of 
power-off up shifting is proposed. Namely, when a synchronous judging is carried out to the input rotational frequency of an 
automatic transmission having descended below to the rotational frequency only with a predetermined value higherthan the input 
rotational frequency of a high-speed stage Judge, and when the input rotational frequency after predetermined time progress is more 
than an input rotational frequency of a high-speed stage, whether by the time it had gone through predetermined time from the 
synchronous judging, the input rotational frequency became lower than the input rotational frequency of a high-speed stage the time of 
raising the engagement oil pressure of an engagement element, concluding an engagement element, and an input rotational frequency 
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becoming lower than the input rotational frequency of a high-speed stage — the engagement oil pressure of an engagement element — 

the rise inclination at the time of conclusion - ** - it is made to go up with inclination 

[0007] 

By the patent reference 2, the control unit of the engine in which it was made to reduce an engine output at the time of a shift up, and 
an automatic transmission is proposed. That is, when the rate of change of a turbine engine speed becomes negative, a gear change 
termination turbine engine speed is predicted, and the termination engine speed of fuel cut control is computed based on this. 
Therefore, just before a turbine rotational frequency carries out downward change greatly, the termination rotational frequency of fuel 
cut control is computed in the next phase, regardless of the situation of change of a subsequent turbine rotational frequency, the 
termination rotational frequency of fuel cut control can be predicted with a sufficient precision, and it enables it to end fuel cut control 
correctly. 
[0008] 

However, by the approach indicated by the patent reference 1 and 2, the level-luffing-motion shock of the turbine rotation by the 
engine-torque increase after the above synchronous judgings cannot be prevented effectively. 

In addition, the above phenomena are generated not only at the time of off up shifting but at the time of on-up shifting. For example, 
when carrying out up shifting at 20% of throttle opening and skyrocketing throttle opening to 80% after a synchronous judging, the 
level-luffing-motion shock of the turbine rotation by increase of an engine torque may occur. 
[0009] 

Then, the purpose of this invention is to offer the gear change control approach of the automatic transmission which can prevent 
effectively the level-luffing-motion shock of the input rotation by the engine-torque increase after the synchronous judging at the time 
of up shifting. 
[0010] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, invention according to claim 1 In the gear change control approach of an automatic 
transmission of performing up shifting from a low-speed stage to a high-speed stage by supplying oil pressure to a predetermined 
engagement element The process which raises the oil pressure of the above-mentioned engagement element with the 1st inclination, 
and drops the input rotational frequency of an automatic transmission to the input rotational frequency of a high-speed stage, The 
process which detects that the above-mentioned input rotational frequency descended to within the limits near the input rotational 
frequency of a high-speed stage, and when the above-mentioned input rotational frequency descends to within the limits near the 
above, When the process which raises the oil pressure of the above-mentioned engagement element with the 2nd inclination, the 
process which detects that the condition that the above-mentioned input rotational frequency was in within the limits near the above 
continued beyond predetermined time, and the condition that the above-mentioned input rotational frequency is in within the limits 
near the above continue beyond predetermined time, The gear change control approach of an automatic transmission of having the 
process which concludes the above-mentioned engagement element and ends gear change control is offered. 
[0011] 

If up shifting is started, the oil pressure of an engagement element will be raised with the 1st inclination, and the input rotational 
frequency of an automatic transmission will be dropped to the input rotational frequency of a high-speed stage. For example, what is 
necessary is just to carry out feedback control which makes desired value the rate of change (decreasing rate) of an input engine speed. 
If it detects soon that the input rotational frequency descended to within the limits near the input rotational frequency of a high-speed 
stage (synchronous judging), the oil pressure of an engagement element will be raised with the 2nd inclination, and sweep control will 
be carried out. If an engine torque increases by fuel cut return etc. in the middle of sweep control, a skid will occur to an engagement 
element and an input rotational frequency will rise again. In this invention, only when the condition that an input rotational frequency 
is in within the limits near the high-speed stage input rotational frequency continues beyond predetermined time, an engagement 
element is concluded and gear change control is ended. That is, when it separates from a synchronous condition even once during 
sweep control, a timer is reset and a synchronous judging is repeated. Therefore, when an engine torque increases and an input 
rotational frequency rises again by fuel cut return etc. in the middle of sweep control, sweep control can be continued and the level- 
luffing-motion shock of input rotation can be prevented. 

Moreover, since a synchronous condition continues beyond fixed time amount when there is no rise of an engine torque in the middle 
of sweep control, as usual, it ends for a short time and sweep control does not have the problem that gear change time amount becomes 
long. That is, it is compatible in mitigation of a shock, and compaction of gear change time amount by extending a sweep control 
period, only when there is a rise of an engine torque in the middle of sweep control. 
[0012] 

Although it is applicable to both power-on up shifting and power-off up shifting, the control approach of this invention has large 
effectiveness like claim 2, when it applies to power-off up shifting. 

Although it can bear on somesthesis even if there are some shocks since an operator has the volition which it is going to accelerate in 
the state of power-on, it is because it is shocking, so it will be accompanied [ which is not expected for an operator ] by sense of 
incongruity or displeasure if there is a level-luffing-motion shock of input rotation in the power-off condition. Moreover, in the state of 
power-off, an operator can cancel or control such a feeling of elutriation by this invention, although the feeling of elutriation of a car 
will occur to desiring present condition maintenance or moderation if power-off up shifting is carried out. 
In addition, it may have broken the accelerator pedal that the level-luffing-motion shock of input rotation occurs in power-off up 
shifting, when it changed into an air-conditioner-off condition besides the above fuel cut returns. 
[0013] 

[Embodiment of the Invention] 

Drawing 1 shows the system of the car carrying the automatic transmission concerning this invention. 

The output of an engine 1 is transmitted to the change gear style 4 through the torque converter 3 of an automatic transmission 2, and 
the change gear style 4 is further connected with the wheel (not shown) through the output shaft 5. An automatic transmission 2 is 
equipped with the oil pump 6 driven through a torque converter 3 with an engine 1 , and the discharge pressure of this oil pump 6 is 
sent to hydraulic control 7. Hydraulic control 7 is equipped with the 1st for gear change control - the 3rd solenoid valve 21-23, by 
controlling these solenoid valves 21-23 by the AT controller 20, controlled the oil pressure of the various engagement elements built in 
the change gear style 4 according to the run state, and has switched two or more gear ratios mentioned later. Here, other signals may 
be inputted although the signal is inputted into the AT controller 20 from an engine speed sensor 24, the throttle opening sensor 25, the 
turbine engine-speed (input engine speed) sensor 26, the speed sensor 27, the shift position sensor 28, etc. 

In addition, although three solenoid valves 21-23 for gear change control were formed in hydraulic control 7 in the above-mentioned 
example, the solenoid valves the object for lock-up clutch control, for line pressure control, etc. may be prepared. 
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[0014] 

Drawing 2 shows an example of the change gear style 4. 

The change gear style 4 is equipped with three clutches C1-C3 which are the input shafts 10 and friction engagement elements with 
which engine power is transmitted through a torque converter 3 and two brakes B 1 , B-2, the one-way clutch F, the rabbi NIYOU mold 
epicyclic gear drive 1 1, the differential gear 14, etc. 

Forward sun gear 1 1 a of an epicyclic gear drive 1 1 and an input shaft 1 0 are connected through CI clutch, and rear sun gear 1 lb and 
an input shaft 10 are connected through C2 clutch. Carrier 1 1c is connected with the pin center, large shaft 15, and the pin center, large 
shaft 15 is connected with the input shaft 10 through C3 clutch. Moreover, carrier 1 lc is connected with the change gear case 16 
through B-2 brake and the one-way clutch F which permits only normal rotation (engine hand of cut) of carrier 1 lc. Carrier 11c was 
supporting two kinds of pinion gears 1 Id and lie, forward sun gear 1 la geared with axial length's long long pinion 1 Id, and rear sun 
gear 1 lb has geared with long pinion 1 Id through axial length's short short pinion 1 Ie. It is combined with the output gear 12 ring 
wheel 1 1 f which gears only with long pinion 1 Id. The output gear 12 is connected with the differential gear 14 through the 
intermediate shaft 13. 
[0015] 

The change gear style 4 has realized the gear ratio of four steps of advance, and one step of retreat like drawing 3 by actuation of 
clutches CI, C2, and C3, a brake Bl, B-2, and an one-way clutch F. In drawing 3 , - shows the operation condition of oil pressure. In 
addition, B-2 brake is engaged at the time of retreat and the 1 st ** of L range. Moreover, the operating state of the 1 st - the 3rd 
solenoid valve (SOL1-SOL3) 21-23 is also shown in drawing 3 . O An energization condition and x show the condition of not 
energizing. In addition, this actuation table shows actuation of a steady state. 
[0016] 

The 1st solenoid valve 21 is an object for Bl brake control, the 2nd solenoid valve 22 is an object for C2 clutch control, and the 3rd 
solenoid valve 23 serves both as the object for C3 clutch control, and the object for B-2 brake control. The reason the 3rd solenoid 
valve 23 serves both as the object for C3 clutch control and the object for B-2 brake control is that it does not interfere with C3 clutch 
which operates by D range since B-2 brake does not operate in D range but it is used only by engine brake control of L range and 
transient control of R range. 

Since the 1st - the 3rd solenoid valve 21-23 need to perform a delicate oil pressure control, a duty solenoid valve or a linear solenoid 
valve is used. Moreover, in this example, as for the 1st solenoid valve 21, a normally closed mold is used, and, as for the 2nd and 3rd 
solenoid valve 22 and 23, the normally open mold is used. 
[0017] 

The decision value map of the power-on and power-off at the time of up shifting as shown in drawing 4 other than a gear change map 
is stored in the memory of the AT controller 20. When an engine speed is the same, throttle opening is large and a power-on condition 
and throttle opening are small, it judges with a power-off condition, so that clearly from drawing 4 . The off rise field is set up so that 
it may expand in a high engine rotation region. 
[00 1 8] 

Drawing 5 shows time amount change of the indicator current of the engine torque at the time of the power-off up shifting from the 1st 
speed in the above-mentioned automatic transmission 2 to the 2nd speed, a turbine rotational frequency, and the engagement element 
Bl and oil pressure, and a car body G. Change when the phenomenon in which engine torques, such as a fuel cut return, increase 
during sweep control especially occurs is shown. 

If the gear change command of power-off up shifting is issued, backlash stuffing will be carried out and initial pressure will be further 
supplied [ predetermined time ] only for predetermined time to the engagement element Bl. The days of supply of initial pressure are a 
period for making the oil pressure of the engagement element Bl follow indicator current. Then, if feedback control (inclination A) of 
the oil pressure of the engagement element Bl is carried out so that a turbine engine speed may serve as target rate of change, a turbine 
engine speed will begin to descend. If it detects soon that the turbine engine speed descended to within the limits near the turbine 
engine speed of the 2nd speed (synchronous judging), sweep control will be started for the oil pressure of the engagement element Bl 
with the predetermined inclination B. In addition, what is necessary is just to consider, for example as turbine rotational 
frequency* *30rpm extent at the time of the 2nd speed as a near value in a synchronous judging. 

When an engine torque goes up by fuel cut return etc. in the middle of this sweep control, a turbine rotational frequency will rise again 
and will detect step-out. In this invention, since sweep control is not ended unless a synchronous condition does fixed time amount 
deltat continuation of, when there is step-out, a timer is reset. If a synchronous condition continues more than fixed time amount deltat, 
indicator current will be raised to maximum for the first time, the maximum oil pressure will be supplied to the engagement element 
Bl, and gear change control will be ended. Since the turbine rotational frequency is maintained in the state of the synchronization 
when carrying out full conclusion of the engagement element B 1 , it does not generate but a level-luffing-motion shock can end gear 
change smoothly, deltaduring top Norikazu scheduled time t is just about 300ms that what is necessary is just to consider as an old 
sweep control period and the same period. 

Moreover, since there is also no re-rise of a turbine rotational frequency and sweep control is ended by fixed time amount deltat when 
there is no rise of an engine torque in the middle of sweep control, compared with the former, it is not said long that gear change time 
amount becomes. 
[0019] 

Drawing 6 shows an example of the control approach at the time of the power-off up shifting in this invention. 

If control starts, it judges whether the up shifting from the 1st speed to the 2nd speed is possible (step SI), and if possible, it will judge 
whether it is a power-off condition (step S2). When judged with it being in a power-off rise field, the gear change command to the 2nd 
speed from the 1st speed is issued (step S3), and backlash stuffing (step S4) of the engagement element Bl, initial pressure supply 
(step S5), etc. are controlled. Next, the feedback control (inclination A) of indicator current is started so that a turbine engine speed 
may serve as target rate of change (step S6), the oil pressure of the engagement element Bl is raised, and it judges whether the turbine 
engine speed descended to within the limits near the turbine engine speed of the 2nd speed (step S7). (synchronous judging) Feedback 
control is continued when judged with it not being yet in a synchronous condition by synchronous judging. When judged with a 
synchronous condition by the synchronous judging of step S7, sweep control is carried out continuously (step S8). This sweep control 
is control which raises indicator current with the predetermined inclination B, and raises the oil pressure of the engagement element 
Bl . And carrying out sweep control, a synchronous judging is performed again (step S9), and step S8 and S9 are repeated until it 
measures the elapsed time of a synchronous condition and this elapsed time becomes more than fixed time amount deltat, when judged 
with it being in a synchronous condition (step S10). A synchronous judging is repeated resetting elapsed time to 0 (step SI 1), and 
carrying out sweep control, when it separates from a synchronous condition even once between fixed time amount deltat. 
When a synchronous condition continues more than fixed time amount deltat soon, sweep control is ended, a post process is carried 
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out (step SI 2), full conclusion of the engagement element Bl is carried out, and gear change is ended. 
[0020] 

In drawing 5 and drawing 6 , although the power-off up shifting from the 1 st speed to the 2nd speed was explained, the same is said of 
other up shifting (l->3, 2->3, 3->4, 2->4). Moreover, this invention is applicable not only like power-off up shifting but power-on up 
shifting. However, since power-on up shifting is carried out where throttle opening is opened, it draws with a fuel cut return, Air- 
conditioner OFF, etc., and SHO@KKU is hardly generated. This invention is effective to the engagement shock at the time of opening 
throttle opening greatly rather, as throttle opening was carrying out power-on up shifting in the state of low opening comparatively. 
[0021] 

[Effect of the Invention] 

When an engine torque increases by fuel cut return etc. during sweep control at the above explanation since sweep control was 
continued until the synchronous condition continued beyond fixed time amount after the synchronous judging at the time of up shifting 
according to [ so that clearly ] this invention, and an input rotational frequency rises again, full conclusion cannot be carried out in an 
engagement element until it is stabilized in an input rotational frequency, but the level-lufring-motion shock of input rotation can be 
prevented certainly. 

Moreover, when there is no rise of an engine torque in the middle of sweep control, as usual, sweep control can be terminated for a 
short time, and there is no problem that gear change time amount becomes long. That is, it is compatible in mitigation of a shock, and 
compaction of gear change time amount by extending a sweep control period, only when there is a rise of an engine torque in the 
middle of sweep control. 
[Brief Description of the Drawings] 

[Drawing 1] It is a system chart carrying the automatic transmission for cars in this invention. 
[Drawing 2] It is the skeleton Fig. of the change gear style of the automatic transmission of drawing 1 . 

[Drawing 3 ] It is the actuation table of the each friction engagement element of a change gear style and solenoid valve which are 
shown in drawing 2 . 

[Drawing 4] It is drawing showing the power turning-on-and-off decision value at the time of up shifting. 

[Drawing 5] They are the indicator current of the engine torque at the time of the power-off rise in this invention, a turbine rotational 
frequency, and the engagement element Bl and oil pressure, and the time amount variation diagram of a car body G. 
[Drawing 6] It is the flow chart Fig. showing an example of the control approach at the time of the power-off up shifting in this 
invention. 

[Drawing 7] They are the indicator current of the engine torque at the time of the power-off up shifting in the former, a turbine 
rotational frequency, and the engagement element Bl and oil pressure, and the time amount variation diagram of a car body G. 
[Description of Notations] 
Bl Engagement element 

20 AT Controller 

21 Solenoid Valve for Bl Brake Control 
[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a system chart carrying the automatic transmission for cars in this invention. 
[Drawing 2] It is the skeleton Fig. of the change gear style of the automatic transmission of drawing 1 . 

[Drawing 3] It is the actuation table of the each friction engagement element of a change gear style and solenoid valve which are 
shown in drawing 2 . 

[Drawing 4] It is drawing showing the power turning-on-and-off decision value at the time of up shifting. 

[Drawing 5] They are the indicator current of the engine torque at the time of the power-off rise in this invention, a turbine rotational 
frequency, and the engagement element Bl and oil pressure, and the time amount variation diagram of a car body G. 
[Drawing 6] It is the flow chart Fig. showing an example of the control approach at the time of the power-off up shifting in this 
invention. 

[Drawing 7] They are the indicator current of the engine torque at the time of the power-off up shifting in the former, a turbine 
rotational frequency, and the engagement elementBl and oil pressure, and the time amount variation diagram of a car body G. 
[Description of Notations] 
Bl Engagement element 

20 AT Controller 

2 1 Solenoid Valve for B 1 Brake Control 
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[Drawing 1] 
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[Drawing 2] 




[Drawing 3] 
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V 



hltp ://www4 . ipdl.ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 5/1 5/2006 



JP.2004- 1 25 1 06, A [DRAWINGS] 



Page 3 of 3 



(ZED 




S3-v 






i 






1 


S 5-^ 









(JEEZ) 



S 6-\J 



sn 


S 7^ 




















N 



S10 




S12 





Y 









c 



RiMT 



[Drawing 7] 



1*1 



81 V U J 4 K 



2nd 
1 

0 



fa 



ma 





in — ha 1 1 . .. ii . i . . ii i . i 



[Translation done.] 



http ://www4 .ipdl.ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 



5/15/2006 



Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2004-125106 
(43)Date of publication of application : 22.04.2004 



(SDIntCI. 



F16H 61/04 
// F16H 59:42 
F16H 63:12 



(21) Application number : 2002-291940 

(22) Date of filing : 04.10.2002 



(71) Applicant 

(72) Inventor : 



DAIHATSU MOTOR CO LTD 

KANENAKA KATSUYUKI 
ITO ATSUSHI 
MIYATA ITARU 
NAKANO SHIN 



(54) SPEED CHANGE CONTROL METHOD OF AUTOMATIC TRANSMISSION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a speed change control 
method of an automatic transmission capable of effectively 
preventing drawing shock of input rotation caused by increase of 
engine torque after synchronous decision during a power-off 
upshift 

SOLUTION: The number of input revolution of the automatic 
transmission is decreased to the number of input revolution in a 
high speed shift by increasing hydraulic pressure of an engaging 
element B1 at a designated slope. After detecting (synchronous 
decision) that the number of input revolution is decreased in a 
vicinal range of the number of input revolution at a high speed shift, 
sweep control is performed by increasing the hydraulic pressure of 
the engaging element B1 at a second slope. When the number of 
input revolution is only continued more than a designated time in a 
synchronous state, speed change control is complete by fastening 
the engaging element B1. When the number of input revolution is 
increased by increase of engine torque after synchronous decision, 
the sweep control is continued, and drawing shock is prevented 
accordingly. 
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